Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.039; wR factor = 0.108; data-to-parameter ratio = 8.5.
The molecule of the title compound, C 29 H 20 N 2 O 3 , contains four fused rings, three are six-membered rings and one is the five-membered imidazole ring. The fused-ring system is linked to two benzyl groups. The four fused rings are folded around the O CÁ Á ÁC O direction of the anthraquinone, with a dihedral angle of 16.36 (8) between the two terminal rings (A and D) . The imidazole ring (D) is almost perpendicular to the two benzyl groups (E and F) with dihedral angles of 86.69 (17) and 83.15 (13) , respectively. In the crystal, adjacent molecules are linked by intermolecular C-HÁ Á ÁO hydrogen bonding.
Related literature
For background to the pharmacological activity of anthraquinone, see: Alves et al. (2004) ; Gatto et al. (1996) ; Krapcho et al. (1991) . For information on its use as a synthetic dye, see: Naeimi & Namdari (2009 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT-Plus (Bruker, 2009); data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: SHELXL97.
pairs of DNA in the β conformation, while its redox properties are linked to the production of radical species in biological systems. The chemical and biological activity of anthraquinone compounds depends on the different substituents of the planar ring system (Gatto et al., 1996; Krapcho et al., 1991) . Anthraquinone dyes are used for coloration of cotton and cellulose fibers as well as of hydrophobic, synthetic materials (Naeimi et al., 2009) .
The present work is a continuation of the preparation of new derivatives of anthra[1,2-d]imidazole-2,6,11-trione for biological applications (Afrakssou et al., (2010) , Guimarães et al. (2009) ). The reactivity of benzyl bromide towards 1Hanthra [2,1-d]imidazole-2,6,11(3H)-trione under phase-transfer catalysis conditions using tetra n-butyl ammonium bromide (TBAB) as catalyst and potassium carbonate as base leads to 1,3-dibenzyl-1H-anthra[2,1-d]imidazole-2,6,11(3H)-trione with good yield (Scheme 1).
All rings forming the molecule are planar except for the anthraquinone (B) which adopts a twisted conformation ( The imidazole ring (D) is almost perpendicular to the two benzyl groups (E, F) with dihedral angles of 86.69 (17) ° and 83.15 (13) ° respectively. In the crystal, adjacent molecules are linked by intermolecular C-H···O hydrogen bonding (Table   1 ). The structure is further stabilized by π-π interactions between rings A and D with a centroid to centroid distance of 3.411 (2) Å and an interplanar distance of 3.395 (2)Å resulting in slight offset of 5.32°.
Experimental
To a solution of 1H-anthra [2, 1 -d] imidazole-2, 6, 11(3H)-trione (0.5 g, 0.18 mmol), potassium carbonate (0.78 g, 0.56 mmol) and tetra n-butylammonium bromide (0.06 g, 0.018 mmol) in DMF (15 ml)) was added Benzyl bromide (0.56 ml, 0.47 mmol). Stirring was continued at room temperature for 24 h. The mixture was filtered and the solvent removed. The residue was extracted with water. The organic compound was chromatographed on a column of silica gel with ethyl acetate-hexane
(1/1) as eluent. Orange crystals were isolated when the solvent was allowed to evaporate.
Refinement H atoms were located in a difference map and treated as riding with C-H = 0.93 Å for all H atoms with U iso (H) = 1.2 U eq aromatic and methylene. In the absence of significant anomalous scattering, the absolute structure could not be reliably determined and thus the Friedel pairs were merged and any references to the Flack parameter were removed. The reflections supplementary materials sup-2 (0 0 2) and (0 1 1) were omitted because the difference between their calculated and observed intensities are very large. They are affected by the beamstop. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Atomic displacement parameters (Å 2 )
0.0601 (15) 0.0381 (13) 0.0553 (13) 0.0009 (12) −0.0041 (12) −0.0057 (10) C2 0.0419 (12) 0.0429 (12) 0.0412 (11) 0.0069 (10) −0.0025 (10) −0.0031 (9) C3 0.0349 (11) 0.0410 (11) 0.0366 (10) 0.0006 (10) −0.0014 (9) −0.0027 (9) C4 0.0382 (11) 0.0420 (12) 0.0358 (10) 0.0022 (10) −0.0006 (9) −0.0008 (9) C5 0.0424 (13) 0.0459 (13) 0.0433 (12) −0.0039 (11) 0.0011 (10) 0.0043 (10) Symmetry codes: (i) x, y+1, z; (ii) −x+1, y−1/2, −z+3/2. supplementary materials sup-8 Fig. 1 
